ABSTRACT Ann. Entomol. Soc. Am. 76: 37-43 (1983) Data are presented on the testis follicle numbers of 124 species of Miridae (Hemiptera: Heteroptera) collected from the Palearctic, Nearctic, and Ethiopian faunal regions. These data are combined with those previously published. Certain distinct modalities are expressed at the subfamily level. A significant positive correlation between size and follicle numbers is shown.
The family Miridae (the plant bugs) contains a number of species important both from the standpoint of phytophagy and the maintenance of natural balance.
The higher classification of the family was in a considerable state of flux until Carvalho's (1952) formal attempt to rationalize all the different classificatory schemes and proposal of a universal higher classification of the family. This was followed by an extensive compilation of all known species records for the family, published in a series of catalogs (Carvalho 1957 (Carvalho -1960 as well as keys to the world genera (Carvalho 1955) . The Carvalho scheme has since enjoyed considerable acceptance even though, because of the magnitude of the world mirid fauna, some species and genera were incorrectly placed. Also, some characters used in delineating the subfamilies and tribes within the family have had to be reassessed (e.g., Slater 1950 , Kelton 1959, Schuh 1974, and  Akingbohungbe 1978) . More recently, Schuh (1976) presented a cladistic analysis incorporating both previously studied and new characters, and proposed a modified higher classification quite useful in resolving some knotty problems in the previous classification schemes. However, one character that might eventually prove very useful in further elucidating relationships within the family, and which seems to be consistently overlooked, is the testis follicle number. Leston (1961) studied this character in 94 principally Palearctic mirids and demonstrated some interesting modalities that appear to be significant at the subfamily level. Apparently because of the relative paucity of the data on which the conclusions were based, the work seems to have been overlooked, and there has not been any further attempt to reexamine the character of testis follicle numbers.
The present paper reports the testis follicle number of some 124 minids from the Palearctic, Nearctic, and Ethiopian faunal regions. This now raises to 201 the number of species for which there are available data.
Materials and Methods The mrids were collected at various locations in Wis- consin (1970) (1971) (1972) , in Coburg, West Germany (July 1976) , and in Ile-Ife, Nigeria (1975 -1977 Previously recorded data on testis follicle numbers in Miridae were also extracted from the literature. These included the works of Leston (1961) , Schmitz (1968) , Youdeowei (1972) , and Oppong-Mensah and Kumar (1973) .
Results
The results obtained for each species examined are presented in Table 1 . The classification followed in the table is that of Carvalho (1957 Carvalho ( -1960 , except that the Dicyphini is treated as a tribe under Bryocorinae. An asterisk indicates results from two individuals for any species, and a double asterisk represents results from one. In Table 2 , the data are combined with previously recorded information on testis follicle numbers within the family by earlier workers to show the modalities expressed at the subfamily level. The results are further amplified in Fig. 1 , where the frequency distribution of the follicle numbers for all species examined to date is presented for each subfamily. In the figure, where a variable number has been recorded for any species, all the numbers have been used in making up the frequency distributions. Thus, for a species in which both 2 and 3 follicles were recorded, each was used separately in Fig. 
1.
Generally the results show that, in the Miridae, testis follicle numbers range from 1 to 8, with distinct modalities expressed in some subfamilies, notably the Mirinae, the Orthotylinae, and the Phylinae.
Discussion
The results of the present study clearly support the earlier work by Leston (1961) (Woodward 1950 , Pendergrast 1956 , 1957 , Wygodzinsky 1966 , Kumar 1969 , Louis and Kumar 1973 . From data obtained on the Miridae to date, the modal number at the family level is seven. However, this undoubtedly reflects the preponderance of one subfamily (Mirinae) in the samples examined and, indeed, in nature. At the subfamily level, the modal number is two to three. Moreover, the Mirinae and Deraeocorinae, which are characterized by high follicle numbers, are, on several other characters, relatively advanced mi rid subfamilies. Thus, low follicle numbers presumably represent a plesiomorphic condition in the Miridae.
It is not quite clear what could be the cause of the variable follicle numbers in the different mirid groups. One attractive hypothesis is that the variation manifests adaptation to size, especially of the abdomen. In the emesine Reduviidae, adaptation to narrowing and elongation of the abdomen has been found to occur by an anterior shift in the position of the left testis over the right one in several genera (Wygodzinsky 1966) , and also possibly by a reduction in follicle number in some species (Louis and Kumar 1973 Further data on other species of the Pithanini might, however, be useful to show whether the follicle number I is characteristic of the tribe; Kelton (1959) has noted that no significant differences in the basic pattern of the genitalia were found to warrant the separation of the tribe from the Stenodemini.
The deviation observed in N. elongata is probably due to the very variable and rather plastic nature of that species and must therefore be treated as an individual case. Woodward (1950) had earlier recorded seven follicles for the species, whereas among the specimens investigated by Leston (1961) , one or two of the follicles appeared consistently several times larger that the others, suggesting the failure of the formation of "interfollicular septa" in the specimens.
The case of C. gothicus should also be treated with some caution. All five specimens examined had follicles of equal size, and thus the follicle number of 6 can be assumed to be stable for the species. Carvalho (1952) , in assigning the different mirine genera to tribes, noted that Capsodes Dahlbom must be excluded from the Resthenini because of the comparatively small ostiolar peritreme. He therefore placed the genus in the tribe Mirini, a position he maintained in his keys to the world genera (1955) (Leston 1961) and some individuals of D. fasciolus showing a number of 7. Unlike those of the first group, the follicles are relatively large and elongate.
The other four genera presented the following pattern:
Fingulus Distant, 1; Zacheila Odhiambo, 1; Hyaliodes Reuter, 2; and Alloeotomus Fieber, 3-4. In all four genera, only one species has been examined, except for two species of Hyaliodes; moreover, in the case of the first two genera, only one specimen each was examined. Thus, as with previous studies on other characters (Slater 1950 , Leston 1957 , Kelton 1959 ,,Akingbohungbe 1974a , 1974b , Schuh 1974 and 1976 , any far-reaching statements cannot be made until far more extensive data are available. Schuh (1976) reduced the Deraeocorinae to tribal status under an enlarged Mirinae. This move is, in my opinion, premature because several of the taxa in the group are poorly known (with many yet to be described, at least in the Ethiopian region). Indeed, the characters currently used for separating the tribes will eventually have to be reassessed (see Akingbohungbe 1978] for a discussion on the Saturniomirini (1974, 1976 (Leston 1961) . That three of the four species have a follicle number of 3 corroborates the findings on the genitalia and the more recent thinking on its systematic position (Schuh 1976) . Pseudoxenetus scutellatus, which by the Carvalho scheme should be in the Pilophorini, was found to belong to the Orthotylini on the basis of genital characteristics (Slater 1950 , Kelton 1959 , Schuh 1974 (1961) only one individual of the 14 adults and 5th instars he examined had two follicles on the left estis and three on the right. The second variant, Oncotylus viridiflavus (Goeze), showed a variable number from 4 to 5 (Leston 1961) , which is more difficult to explain. S. triangulifer and 0. obliquus belong to the Hallodapini, and athough in the former a follicle number of 3 was recorded, a number of 7 was recorded in the latter. It is therefore premature to make any definite statement on this tribe. However, it is interesting to note that S. triangulifer conforms to the modal number of 3; thus, 0. obliquus can perhaps be treated as an isolated case of specialization. What adaptive significance this might have is not clear. It is, however, tempting to speculate that it is in response to the large size of 0. obliquus. A study of follicle numbers in other large hal-'odapine mirids such as Coquillettia spp. might be helptil to confirm or refute this.
In general, the subfamily shows a distinct affinity ith the Orthotylinae in the general shape and size of -he follicles except for the mirine pattern observed in 0. obliquus.
Bryocorinae
Only 20 species representing nine genera have been studied in this subfamily. Helopeltis antondi Signoret (Leston 1961) , H. corbisieri Schmitz (Youdeowei 1972, Oppong-Mensah and , and H. schoutedeni Reuter (Schmitz 1968) (Table 1) . Therefore, it appears that the basic number in the Odoniellini and Bryocorini might be 2 with a tendency for an increase by one follicle. The record for D. theobroma represents a significant deviation from this and can only be treated, at least for now, as an isolated case of specialization.
Ten species (nine Dicyphus spp. and one Cyrtopeltis sp.) have been examined in Dicyphini. All have a single follicle, a constancy which attests to the monophyletic nature of this tribe, as do also the chromosome numbers, (Leston 1957, Akingbohungbe, unpublished data) . In the Carvalho classification, the group was treated as a tribe under Phylinae but several other authors subsequently treated it as a distinct subfamily. More recently, Schuh (1976) reduced the subfamily to tribal status under the Bryocorinae, noting especially that the group is closely related to the Monaloniini by the presence of synapomorphies in the pseudopulvilli, trichobothrial number, structure, and pattern, and the presence of respiratory horns in the eggs. I agree with this action. As pointed out by Schuh (1976) , the principal character used in separating Bryocorinae (sensu Carvalho) and Dicyphinae-the pretarsal structure-has long been misinterpreted. The dicyphine-like nature of the pulvilli (termed pseudopulvilli by Schuh) of a number of bryocorines, including Chamopsis spp., Sahlbergella singularis, Bryocoropsis sp., and Lycidocoris simulans Odhiambo, has also been observed by me. I have also observed the eccritotarsine (= typical bryocorine pretarsal character of authors) nature of the pulvilli in Campyloneura marita E. Wagner and Campyloneuropsis sp. The single follicle number of the Dicyphini can therefore be treated as part of the general tendency toward a reduction in number from the basic group number among small-sized mirids. Additional data on the follicle number of this enlarged Bryocorinae will definitely be very useful in clarifying the relationships of the component taxa.
